Calculus II1 Section 1-2: Equations of Lines

Question 6

Consider the two lines
Ll : F <17 27 0> )

=35
Lo: #=(1,0,3) +t(2,—1,1).
Tasks
1. Show that the lines are skew.
2. Find the point on each line at which their shortest connecting segment begins and ends.

3. Determine the distance between the lines.
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Calculus II1 Section 1-2: Equations of Lines

Question 6 — Solution

Strategy For closest points P € L and @) € Lo, the connector Q — P must be perpendicular to both line

directions.
Q
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Classification The directions (1,2,0) and (2,—1,1) are not parallel. Solving the first two intersection
equations gives s = 1/5, t = —2/5, but the third coordinates are then 0 and 13/5, so the lines do not
intersect. They are skew.

Closest points Let
P = (s,2s,0), Q=(142t—t,3+1).

The conditions (Q — P)-(1,2,0) =0 and (Q — P) - (2,—1,1) = 0 yield

Thus

Distance and verification Since Q — P = % (—2,1,5),

13v30 13

d(Ll,LQ) == 30 \/ﬁ .

The vector (—2,1,5) has zero dot product with both line directions.
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